Objectives: To identify the main risk factors of vascular cognitive impairment in patients with acute cerebral infarction by Meta-analysis, and provide references for the effective prevention of the cognitive impairment in stroke patients. Methods: To retrieve the observational research literatures that refer to the risk factors of vascular cognitive impairment in patients with ischemic stroke, which are published on China National Knowledge Infrastructure (CNKI), Wanfang and Weipu Chinese databases. The screening and data extraction of these literatures are independently completed by two researchers, who also give the quality evaluation of the literatures according to the evaluation criterion of the Australian JBI Evidence-Based Health Care Center. Then, Meta-analysis is conducted by using Revman5.3 software. Results: There are twenty-eight articles selected from 1507 literatures, with a total of 10,711 cases and 50 risk factors included. Among them, there are combined effects of ten factors which have statistical significance, such as infarction area, alcohol consumption, smoking, hyper homocysteinemia, hypertension, diabetes mellitus, age, history of cerebral infarction, hyperlipoidemia and education level. The relational merging OR value and 95% CI between the type-variable factors and cognitive impairment are 3.0.83 (0.78, 0.89). Conclusion: Infarction area, alcohol consumption, smoking, hyper homocysteinemia, hypertension, diabetesmellitus, age, history of cerebral infarction, hyperlipoidemia and low education level are the main risk factors for vascular cognitive impairment in patients with acute cerebral infarction. Clinical nursing staff should include it into the routine assessment of patients with acute cerebral infarction and actively prevent and intervene. How to cite this paper: Liang, Y. and Ao, X. (2020) Meta-Analysis of Risk Factors of Vascular Cognitive Disorder in Acute Cerebral Infarction Patients. Yangtze Medicine, 4, 97-113.
Introduction
Vascular Cognitive Impairment (VCI) is a major clinical syndrome with varying degrees of cognitive dysfunction [1] . These symptoms are caused by risk factors of cerebrovascular diseases, various obvious or not obvious cerebrovascular diseases. Among them, acute cerebral infarction (also known as acute ischemic stroke) is one of the most common causes of VCI. At present, the acute cerebral infarction has been the second leading cause of the death people over 60 years old in the whole world [2] , also with a high incidence rate in China [3] . Once cognitive dysfunction occurs after cerebral infarction [4] , the patient's life will be impaired significantly, which will bring a great burden to families and society. Therefore, early detection and elimination of risk factors for VCI in patients with acute cerebral infarction are very important for the effective prevention and treatment of VCI. However, although there are many studies on the risk factors of VCI in cerebral infarction, the results are still inconsistent. There are also some limitations to explore the risk factors, lacking of comprehensive systematic research. In the view of the above reasons, the study intends to summarize the vital risk factors of VCI in patients with acute cerebral infarction, using the meta-analysis to analyze the data from those high-quality research literatures extracted and integrated from the documents published, so as to provide scientific guidance for the clinical nursing and prevention.
Materials and Methods

Strategies of Search
By means of combining the subject words and keywords, this study has retrieved the literatures (from the China National Knowledge Infrastructure (CNKI), Wanfang Database, and Weipu Database) about case-control studies, cohort studies and cross-setional studies on risk factors of VCI in those occurring acute cerebral infarction. Those unpublished or gray literatures have been excluded from this study. The keywords are the combination of subject words and free words, and the Chinese retrieval strategy is as follows: ischemic stroke, vascular cognitive impairment, risk factors, influencing factors, case-control studies, cohort studies and epidemiological studies. In addition, the references included in the literature were searched by hand.
Inclusive and Exclusive Criteria
The inclusive criteria for the literature are as follows. Firstly, the study design involves the literatures about cohort studies, analytical cross-sectional studies and epidemiological studies. Secondly, the objects of study are those patients over 18 years old with cerebral infarction diagnosed by the clinical manifestation combined with imaging CI or MRI (Magnetic Resonance Imaging). Thirdly, the literatures with OR (Odds ration) value, RR (Relative risk) value and 95% CI (confidence interval) can be provided. Fouthly，Chinese publication, the starting and ending time of all retrieval documents is from the construction of the database to August 2018.
The exclusive criteria for the literature are as follows. Firstly, the objects of study do not include those who suffer from Alzheimer's disease, cerebral hemorrhage and vascular dementia. Secondly, those literatures without clear diagnostic tools and methods for cognitive dysfunction are excluded. Thirdly, the literatures with poor quality, incomplete date and indefinite diagnosis are excluded.
Extraction of Literatures
Two researchers independently completed the screening of the literatures and the extraction of the data. When there were disagreements, two researchers discussed together to find the solution. If necessary, the third researcher was consulted to make a decision on the results of the inclusion or exclusion. The flow chart of literature screening is as follows:
Quality Evaluation of Literatures
Case-control studies, cohort studies, and analytical cross-sectional studies are evaluated according to the standards of the Australian JBI Evidence-Based Health Care Center (2016 version). There are 10 items included in case-control studies, 11 items in cohort studies and 8 items in analytical cross-sections, with a judgment of "yes", "no", "unclear", and "not applicable" made for each item.
(Evaluation criteria are shown in Tables 1-3.) 2) Are the exposure factors measured in the same way and assigned to the exposed and non-exposed groups?
3) Is the evaluation method for exposure factors effective and credible? 
Statistical Analysis Methods
Comprehensive analysis of the research data was performed with RevMan5.3 software. The heterogeneity test was carried out first. It is considered that there is homogeneity between the studies (in the case of P > 0.10 and I² < 50%), which is described as the fixed effect model. However, there is heterogeneity between the studies (in the case of P ≤ 0.10 and I 2 > 50%), which needs to look for the causes of heterogeneity and exclude the literatures with unreasonable design. If it is still heterogeneous, describe it as a random effect model. Then, the effect quantity in each document is weighted and combined, the combined OR value and 95% CI of the literatures are calculated and output with OR as the effect quantity index. According to the results of forest map analysis, in the case of OR > 1, the exposure factor is the risk factor of the disease, in the case of OR < 1, it indicates that the exposure factor is negatively correlated with the disease, because the exposure factor is the protective factor of the disease.
Results
Results of Literature Search
A total of 1507 literatures were retrieved through the literature database, from which, 1281 articles were excluded on account of not meeting the inclusive and exclusive criteria according to their topics and abstracts, 226 articles met the inclusion criteria. After reading the full text further, 198 articles were excluded and 27 articles were selected finally.
Characteristics of the Selected Literatures
Among the 27 articles selected, 1 about cohort study, 8 about analytical cross-sectional study and 18 about case-control studies. There are totally 10,711 samples in this study, including 6639 cases for the normal cognitive sample group and 4072 cases for the cognitive impairment group.
Quality of the Selected Literatures
According to the evaluation criteria of The Australian JBI Evidence-Based Health Care Center, there is 1 article about cohort study, 8 articles about analytical cross-sectional study with A-levels, and 18 articles about case-control study with 12 of A-levels and 6 of B-levels.
The evidence recommendation level table is shown in Table 4 .
The basic conditions and quality evaluation results of the literature are shown in Tables 5-7 . Table 4 . JBI evidence recommendation level (version 2010).
Recommended level Rationality/suitability/clinical significance/effectiveness A level recommendation
The evidence is strong and can be applied.
B level recommendation
Evidence moderate support, consider application C level recommendation The evidence does not support it. 
Merged Results of the Risk Factor Effect Quantity
There are 50 risk factors were included in this study, of which, 10 risk factors were reported in 4 or more articles, 1 risk factor was reported in 3 articles,11 risk factors were reported in 2 articles, and 28 risk factors were only reported in a single one. For this study, it selected totally 13 risk factors which were reported in 3 or more articles and also included in the systematic evaluation, which cover infarct size, alcohol consumption, smoking, high homocysteine, hypertension, diabetes, advanced age, history of stroke, hyperlipemia, and low education level.
Among which, 3 articles that reported the infarct size was related to VCI in patients, which were all analyzed with meta-analysis. The merged results are OR = 3.25, 95% CI (1.84, 5.76), P < 0.0001, I 2 = 0% (Figure 1 ), which reflect that the infarct size is highly correlated with VCI and is a risk factor for VCI in patients; Figure   3 ), which show that smoking is also a risk factor for VCI in patients; 6 articles (1.24, 1.92), P = 0.0007, I 2 = 37% (Figure 8 ), which show that the history of cerebral infarction is a risk factor for VCI in patients; 8 articles having reported that hyperlipemia is associated with VCI in patients with cerebral infarction, among which, 3 articles are available for meta-analysis. The merged results show that hyperlipidemia is highly correlated with VCI as one of the risk factors. (OR = 1.45, 95% CI (1.34, 1.56), P < 0.00001, I 2 = 37%) ( Figure 9 ). Of 17 reports about the connection of the education level and VCI in patients with cerebral infarction, 8 could be extracted for meta-analysis. The merged results show that OR < 1, so the degree of education is negatively correlated with VCI, which means the higher the degree of education is, the lower the probability of VCI appears. (OR = 0.83, 95% CI (0.78, 0.89, P < 0.00001, I 2 = 36%) ( Figure 10) Therefore, low education is a risk factor for VCI. Of 6 articles having reported the correlation of gender and VCI, 5 could be integrated for meta-analysis. The merged results show that OR = 0.81, 95% CI (0.60, 1.09), P = 0.16, I 2 = 0%, P > 0.05, which is statistically insignificant, as a result, gender is not a risk factor for VCI ( Figure 11 ). 
Discussion
At present, with the increase of the aging population in China, there is a tendency of increased incidence rate of acute cerebral infarction. According to the statistical principle, the greater the OR value is, the greater the correlation degree is. In this study, the infarct size is considered as the primary risk factor for VCI by analyzing the OR value of the combined benefit. The foreign scholars believe that large areas of lesions involved in the cerebral cortex and subcortical tissue will cause a complete decline in brain function, so that cognitive dysfunction may appear [32] . In particular, recurrent cerebral infarction can affect the cognitive function of patients more likely, because of the interaction between nerve damage and vascular injury and the cortical hypoperfusion of brain tissue, which make the neurological function abnormal [33] . In the studies of Sun Jiangli and other experts, 33.88% of patients with VCI have a history of cerebral infarction, which is significantly higher than the cognitive normal group [16] . Therefore, the history of cerebral infarction is also one of the risk factors for VCI, which suggests that once we have an acute cerebral infarction, we must actively prevent the enlargement of the area at first. We should assist the patient to lie on the back without the pillow, move the head toward the rear of the car, comfort the patient to relieve the mental vasospasm, and take the treatment of expansion tubes and other preventive measures to ensure blood supply and oxygen providing for the brain tissue. Give oxygen actively for the patients with a history of cerebral infarction, increase blood perfusion of brain tissue, and reduce nerve and blood vessel damage and the incidence of VCI.
The results of the meta-analysis of this study show that long-term high intake of alcohol is another risk factor for VCI [34] . It has been reported in the literatures that the risk of suffering from VCI for the patients of drinking alcohol is five times that of those who do not drink [26] . Moreover, there is a study for the patients in Chongqing on the incidence and risk factors of vascular cognitive impairment after three months of ischemic stroke, which shows that daily drinking can increase the risk of VCI after 3 months of the onset of cerebral infarction. Although the current mechanism of ethanol-induced cognitive dysfunction is not very positive, it is reported according to scholars that ethanol is a fat-soluble substance and there is a high affinity its brain tissue. If drinking alcohol for a long time, ethanol will continue to act on the brain, which has toxic effects on central nervous cells, causing changes in the number and conformational configuration of neurotransmitters in the synaptic cleft of the nervous system. It is the immediate cause of damaging the cognitive function [35] . Of course, the more alcohol intake, the stronger the toxic affects will be. Therefore, patients with long-term of great alcohol consumption, once acute cerebral infarction occurs, the blood supply of brain tissues will slow down as well as the cerebral cortex ischemia and hypoxia, which will quickly induce and aggravate cognitive impairment. In the clinical medical treatment and nursing care in the future, more special attention should be paid to patients with acute cerebral infarction who have a long-term of great alcohol consumption history. It is also recommended that scholars should pay more attention to the research on the amount of alcohol and time thresholds that can cause VCI so as to guide the health education in the future. The results of this study show that elevated homocysteine is the 4th risk factor for VCI. Scholars believe that since homocysteine is a sulfur-containing amino acid, it can directly damage nerve cells related to cognitive function, leading to methylation and redox disorders in nerve cells. It can also activate and open the channel of NMDA receptor ions, promoting the large amount of calcium ions entering into the cell, facilitating the obvious accumulation of amyloid precursor protein, phosphorylated AB amyloid protein and tau protein, accelerating the production of a large amount of reactive oxygen species by COS-2, and stimulating the occurrence of the neurodegeneration and apoptosis, which lead to the occurrence of VCI [36] . In view of the above reasons, it should know the content of homocysteine and give the treatment timely when facing the patients with acute cerebral infarction
The meta-analysis of this study shows that patients with acute cerebral infarction who have a history of smoking, diabetes, hypertension, and hyperlipidemia have a higher risk of suffer from VCI, which is consistent with that of foreign studies. It is reported in Lu, D and Mizrahi, EH that metabolic syndrome is an important risk factor for VCI after acute cerebral infarction [37] [38] . For example, diabetes can quadruple the risk of cognitive decline, which can aggravate brain atrophy and cognitive dysfunction [39] . The data show that the incidence of VCI in diabetic patients is 2 to 4 times higher than that in non-diabetic patients after cerebral infarction. The reason of these risk factors leading to the main mechanism of VCI is that the blood lipid metabolism is abnormal and the blood vessel wall pressure has been increased, which result in the abnormality of the structure and function of the vessel wall, so that the aortic wall will thicken, and atherosclerosis as well as the glassy degeneration of microvessels occur [40] . It can also cause the change of hemodynamics and hemorheology, resulting in the decrease of the brain tissue perfusion and transportation barriers of nutrients such as oxygen and glucose, which will ultimately cause neuronal degeneration, necrosis and cerebrovascular events, increasing the risk of VCI. Therefore, special precautions should be taken by such patients.
The results also show that the risk of VCI in patients with cerebral infarction will increase with the growth of age and it is negatively correlated with the level of education, which means, the lower the educational level is, the higher the prevalence rate is [41] . Because there is negatively correlated between the increase of patients' age and their immunity and resistance, so that the physiological functions are inevitably declining, especially the brain mass and volume. Brain cell decline is the main cause of cognitive dysfunction. Therefore, the older the patient is, the higher the risk of VCI develops [42] . On the other hand, aging itself is usually accompanied by memory impairment, and the combined effects of aging and inflammation can significantly increase the decline in cognitive function after stroke [43] . At the same time, cognitive ability relies on complex cerebral cortical function and is significantly influenced by education. The lower the education level is, the less comprehensive understanding of cerebral infarction complicated with VCI appears, lacking of prevention awareness and behavior, so as to increase the incidence of VCI. Although the patient's age and education level are risk factors that cannot be changed, we can still value the assessment of such patients, with early detection and intensive care and guidance.
It is worth noting that a large number of researches have reported that white matter lesions are associated with VCI in patients with cerebral infarction, but they are not included in this study because of different research methods and the poor quality of the literatures [19] [44] [45] . A single study included reports that the degree of white matter lesions was positively correlated with VCI in patients with cerebral infarction. The higher the grade of white matter lesions is, the more severe the VCI occurs. The level I of white matter lesions is not related to the VCI of patients with cerebral infarction, but Level II, Level III and level IV are related [7] . Therefore, the relationship between white matter lesions as well as leukoaraiosis and VCI in patients with cerebral infarction should be further studied in the future, with research and analysis in grades. In addition, the results of this study show that gender is not associated with VCI in patients with cerebral infarction, which is different from previous studies. In the previous studies, a case-control study found that gender is associated with VCI by logistic regression analysis, but it did not clearly indicate that gender is a risk factor for cognitive dysfunction [30] , without data available. Another case-control study indicated that males account for 57.38% of patients with cognitive dysfunction [16] and only 46.05% of those with normal cognition, which show that males are closely related to cognitive dysfunction. There is also a cross-sectional study indicating that there is a higher risk of suffering from VCI for males than females [13] . On the contrary, a case-control study clearly indicates that females are at risk of VCI after cerebral infarction [46] (OR = 6.477, 95% CI (1.275, 32.902)), P = 0.024). In the report of Tu, Q. et al., it is also pointed out that females are more likely to suffer from VCI than male, but there is no significant difference. It can be seen that the results of previous studies are not consistent [41] , and the results of this meta-analysis clearly define that gender is not a risk factor for VCI in patients with acute cerebral infarction.
Summary
In summary, there are 10 major risk factors for VCI in patients with acute cerebral infarction. All patients with acute cerebral infarction must actively clear the blockage of cerebral blood vessels at first, ensure the blood supply of the brain tissue and prevent the infarct size from expanding. 
